Hydrolytic enzymes and antifungal compounds produced by Tilletiopsis species, phyllosphere yeasts that are antagonists of powdery mildew fungi.
Isolates of five species of the yeast-like fungus Tilletiopsis Derx (Tilletiopsis albescens Gokhale, Tilletiopsis fulvescens Gokhale, Tilletiopsis minor Nyland, Tilletiopsis pallescens Gokhale, and Tilletiopsis washingtonensis Nyland) were screened for exo- and endo--beta-1,3-glucanase and chitinase production in a liquid broth used to produce inoculum for biological control studies. There were significant differences among the species, and highest overall enzyme activity was present in T albescens and T. pallescens and lowest in T. washingtonensis. A time-course study of beta-1,3-glucanase and chitinase production in T pallescens ATCC 96155 in broth culture with 2.5% glucose as the carbon source showed that enzyme activity gradually increased over a 3- to 21-day period. Maximum enzyme activity was found between pH 4.0 and 5.0. SDS-PAGE of beta-1,3-glucanase isozymes revealed a range of molecular masses from 18 to 29 kDa. Five isozymes were present in both T albescens and T. pallescens and two in T washingtonensis. Antifungal compounds were also detected in ethyl acetate extracts of culture filtrates of T. pallescens ATCC 96155 after 6 days of incubation, while no activity was detected at 14 days. One active fraction was selected following fractionation and preparative chromatography and was bioassayed against Podosphaera (sect. Sphaerotheca) xanthii (Castagne) U. Braun & N. Shishkoff and a number of other fungi. A concentration of 130 microg/mL inhibited germ tube development in P. xanthii, and mildew spores appeared plasmolyzed. Other fungi were inhibited at higher concentrations. Collapse of hyphae and conidiophores was also observed on mildewed leaves treated with the active fraction. Proton NMR analysis indicated that the inhibitory compound was a fatty acid ester. In 3- to 6-day-old cultures of T pallescens ATCC 96155 demonstrating biological control activity, antifungal compound production may have a primary role in restricting growth of mildew fungi and other competitors when applied to leaves.